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1. [bookmark: _Toc236151416]Introduction

Polio, also known as Heine-Medin disease, is an acute and highly infectious disease caused by the poliovirus (WHO, 2023). Transmitted via the fecal-oral route, the virus attacks the central nervous system (WHO, 2023). Typically, 70–90% of infections are asymptomatic or present with mild, flu-like symptoms (such as fever and headache) (WHO, 2023). However, in less than 1% of cases, the virus destroys motor neurons in the spinal cord, leading to irreversible acute flaccid paralysis (AFP) or even death (WHO, 2023). 
Polio was once a major threat; in the 1950s, the UK recorded up to 8,000 cases of paralysis annually (Oxford Vaccine Group, 2023), while worldwide, the disease paralyzed over 350,000 children each year (GPEI, 2024). The introduction of mass vaccination campaigns led to a 99% reduction in global incidence, with the virus subsequently found only in Pakistan and Afghanistan (GPEI, 2024). The UK was declared polio-free in 2003 (UKHSA, 2022); however, in 2022, poliovirus (VDPV2) was detected in London's sewage (UKHSA, 2022). This highlights the need for ongoing surveillance, even in areas theoretically free from the threat.

2. [bookmark: _Toc236151417]Measuring and Monitoring Polio

In the public health sector, effective polio management relies on two complementary surveillance strategies: clinical case surveillance and environmental monitoring.
Acute Flaccid Paralysis (AFP) surveillance is the primary method used to measure polio incidence; this is a global standard established by the World Health Organization (WHO, 2023). This approach requires healthcare providers to immediately report cases of sudden, flaccid muscle weakness in patients under the age of 15 (WHO, 2023).
To confirm the presence of poliovirus, two stool samples must be collected within 14 days of the onset of paralysis. These samples are then analyzed within the Global Polio Laboratory Network (GPLN) to isolate the virus and perform genomic sequencing (GPEI, 2024).
Since 70% to 90% of poliovirus infections are asymptomatic, relying solely on clinical cases is flawed, as it creates a diagnostic blind spot involving silent transmission within the community (WHO, 2023). To address this, proactive environmental surveillance—which involves the routine testing of sewage samples—is employed (UKHSA, 2022). In the United Kingdom, this task is carried out by the UK Health Security Agency (UKHSA). It continuously monitors wastewater at strategic treatment plants, including the Beckton wastewater treatment plant in London (UKHSA, 2022).

Environmental monitoring enables the detection of poliovirus particles excreted in the stool of asymptomatic individuals, even before clinical cases of paralysis occur (UKHSA, 2022).
There is a distinction between vaccine-derived poliovirus (VDPV) and wild strains; advanced genomic analysis makes it possible to differentiate between them. This allows for the determination of the virus's genetic origin and evolutionary lineage (UKHSA, 2022). When a strain is detected in wastewater, public health agencies identify gaps in population immunity and organize appropriate supplementary vaccination campaigns (UKHSA, 2022).
Clinical reporting of acute flaccid paralysis (AFP) and environmental sampling provide a robust public health framework for assessing population risk. They enable rapid intervention to prevent widespread clinical transmission (GPEI, 2024).

3. [bookmark: _Toc236151418]Disease Control Strategies

Due to the fact that there is no effective causal treatment, so-called population immunisation is used to prevent and control polio. It is a process during which the population is immunized on a mass scale, most often through vaccinations. Two types of vaccines are used here: oral polio vaccine (OPV) and inactivated polio vaccine (IPV) (WHO, 2023).
The difference between the two vaccines is that OPV contains a weakened live virus. It provides intestinal immunity, thus greatly reducing transmission in endemic areas (GPEI, 2024). However, the virus from this vaccine may mutate and eventually develop into vaccine-derived poliovirus (cVDPV) (WHO, 2023). However, IPV contains a killed virus and completely eliminates the risk of causing paralysis or mutation. That is why the United Kingdom, as well as other high-income countries, only use this type of vaccination (Oxford Vaccine Group, 2023). In the UK, vaccinations are carried out using the National Immunization Schedule (NHS Routine Immunization Schedule). This program involves administering the IPV vaccine to children at eight, twelve and sixteen weeks of age, followed by booster vaccinations at ages three and 14 (NHS, 2023).
Population immunity requires a vaccination coverage of 95% of the population (WHO, 2023). This is a key assumption of public health control. Below this threshold, so-called immunity gaps arise and there is a risk of the virus re-emerging. The UKHSA decision from 2022 can be cited as an example of such a situation. This involved an additional IPV booster for children aged up to nine years old after the virus was detected in sewage in London. (UKHSA, 2022). Interventions such as this, together with routine vaccinations, form the basis for preventing polio epidemics in the community.

4. [bookmark: _Toc236151419]Consequences for Individuals and Communities

The consequences of polio extending beyond the acute phase of infection have a profound and long-term impact on the lives of infected individuals, as well as their families and communities. From a physical standpoint, the most severe outcome is acute flaccid paralysis (AFP), resulting in irreversible muscle atrophy, limb deformities, and physical disability (WHO, 2023). If the poliovirus attacks neurons in the brainstem or the respiratory muscles, patients require lifelong ventilatory support; historically, this necessitated the use of a device known as the "iron lung" (Oxford Vaccine Group, 2023).
Beyond the physical aspect, there is a socio-economic dimension involving consequences such as social exclusion and stigmatization, as well as numerous barriers to accessing education and employment (GPEI, 2024). These individuals require long-term care, which imposes a significant psychological and financial burden, ultimately reducing the economic productivity of entire families and households (GPEI, 2024).
In the United Kingdom and other highly developed countries, a significant public health issue is Post-Polio Syndrome (PPS). This neurological disorder affects between 25% and 40% of polio survivors, typically manifesting 20 to 40 years after recovery (British Polio Fellowship, 2023). It is characterized by muscle weakness, severe and chronic fatigue, breathing difficulties, joint pain, and swallowing problems (British Polio Fellowship, 2023). Individuals with Post-Polio Syndrome—who originally contracted the poliovirus in the mid-20th century—must once again confront issues such as a renewed loss of independence, a decline in quality of life, and long-term challenges within their local communities. Addressing these challenges requires reliable and ongoing cooperation among public health institutions to fully meet the needs of these individuals. Raising awareness among healthcare professionals is also crucial to ensure prompt diagnosis and comprehensive treatment.

5. [bookmark: _Toc236151420]Health and Social Care Support Services

Given the nature of post-polio complications, the care system in the UK is structured around a collaboration between various entities from the medical sector, social care, and non-governmental organizations. Within the NHS, multidisciplinary teams (MDTs) play a pivotal role. These teams include, among others, neurologists, physiotherapists, orthotists, and pain management specialists (NHS, 2023). They operate within specialized Post-Polio Syndrome clinics—such as the Lane Fox REMEO Centre in London—which provide patients with a range of targeted services, including rehabilitation, appropriately fitted orthotic equipment, and various respiratory support therapies (British Polio Fellowship, 2023). General Practitioners (GPs) and community nurses also play a crucial role, continuously monitoring patients' health and administering vaccination programs (NHS, 2023).
Regarding social care in the UK, local authorities prioritize patient independence within the home environment. Assessments of living conditions are conducted first, followed by the organization of necessary and immediate home adaptations—such as the installation of ramps, grab rails, and stairlifts (UKHSA, 2022). Individuals with significant disabilities can also access paid domiciliary care to assist with daily living, as well as various financial benefits, including the Personal Independence Payment (PIP) (British Polio Fellowship, 2023).
The non-governmental sector plays a vital role in systemic support. One of the largest charities in this field is the British Polio Fellowship (British Polio Fellowship, 2023). The organization supports individuals who have experienced polio and their families by offering legal advice, financial assistance for purchasing rehabilitation equipment, and support groups designed to combat social isolation (British Polio Fellowship, 2023).
These three pillars—state healthcare, social support, and charitable organizations—form a professional support network for individuals affected by polio, as well as their families and loved ones.

6. [bookmark: _Toc236151421]Conclusion

In summary, effective polio management requires professional public health measures, such as clinical surveillance, environmental monitoring, community immunization, and integrated social care. Although wild poliovirus strains have been almost entirely eliminated across most of the globe, vaccine-derived strains continue to pose challenges, as evidenced by the virus detected in London’s sewage.
Maintaining population immunity at a minimum level of 95% remains crucial. This goal is achieved through the NHS routine vaccination schedule, which is the most effective way to protect the public against a resurgence of the disease.
Addressing the long-term physical, socio-economic, and neurological consequences—such as Post-Polio Syndrome—is also vital. This requires close collaboration between the NHS, local authorities, social care services, and non-governmental organizations like The British Polio Fellowship.
To safeguard public health in the UK and ensure a decent quality of life for polio survivors, robust environmental surveillance combined with multi-sector support from trained professionals is essential.
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